Achieving rapid and meaningful improvement in healthcare requires the dissemination of quality improvement project results via publication. Doing this well requires detailed descriptions of the complex interventions and of the context in which the improvement took place. This report builds on the first 2 articles in the series to cover important considerations in writing quality improvement manuscripts with a focus on how it differs from writing traditional clinical research reports. The recommendations we outline here also apply to reviewing quality improvement manuscripts.
The first 2 articles in this series addressed the essentials of conducting quality improvement (QI) and the display and analysis of data in QI projects [1, 2] . In this article, we address in greater detail the writing and publication of QI reports. First, we introduce the Standards for Quality Improvement Reporting Excellence (SQUIRE) guidelines as an important tool for writing and reviewing QI publications [3] [4] [5] . We also discuss potential pitfalls and questions that arise when using the SQUIRE guidelines to write and publish QI work.
IMPORTANCE OF QI PUBLICATION
Improving healthcare at the pace necessary to address the Institute of Medicine goals [6] requires dissemination of the methodology and results of multiple QI initiatives. However, most QI projects are not shared via publication [3] , which results in QI leaders basing their work on a small body of literature even though other teams have successfully tackled the oft-targeted issues, such as readmissions and medical errors. Failure to publish results also represents a missed opportunity for recognition and promotion of QI leaders, who often conduct QI in addition to their clinical and administrative duties.
STANDARDS FOR QI REPORTING EXCELLENCE
The SQUIRE guidelines were developed to increase the rigor of QI reporting in the peer-reviewed literature and are available publicly online (www.squire-statement.org) [3] [4] [5] . Like Strengthening the Reporting of Observational studies in Epidemiology (STROBE) [7] , Consolidated Standards of Reporting Trials (CONSORT) [8] , and Outbreak Reports and Intervention Studies of Nosocomial Infection (ORION) [9] , they address important considerations in reporting scientific work, in this case when describing QI work for publication. Manuscripts written using the SQUIRE guidelines follow the same general format as most scientific publications (introduction, methods, results, and discussion) but address issues crucial for understanding the effects of interventions used in QI (Table 1) . Like many of the aforementioned guidelines, challenges often arise when deciding how to apply them to individual manuscripts or projects. With the SQUIRE guidelines in particular, manuscript length can become an issue and necessitate careful decision-making on which guideline elements to emphasize.
Although intended as a tool to use while writing, the SQUIRE guidelines can be useful also during the project-design phase, throughout testing and implementation, and when reviewing a QI manuscript for publication. The SQUIRE guidelines are intended for use with any improvement framework [5] , including the Model for Improvement [10] outlined in the first entry in this series [1] . They can serve as a reference when deciding how to collect and record data and how to prioritize observations and materials that might be relevant to publication. Also, given that this growing field remains small relative to that of other disciplines, those who publish reports on their QI projects are likely to be called on to review other manuscripts for publication. In this instance, the SQUIRE guidelines can help reviewers provide guidance on organization and scope of the manuscript, which can be challenging because of the complexity of QI work and the context in which it occurs.
IMPORTANT CONSIDERATIONS
Several issues arise frequently when writing or reviewing QI manuscripts. Although the following list is not comprehensive, we discuss common questions, areas of uncertainty, and challenges that authors often face when using SQUIRE.
Explicitly State the Specific Aim
The SQUIRE guidelines [5] include specific aims as a key element of the introduction of a QI manuscript. The specific aim guides QI work and should be measurable, actionable, relevant, and time-bound [10] . Similar to stating study objectives, as required by the STROBE and ORION statements [7, 9] , when writing QI manuscripts, the aim(s) should be stated explicitly to ensure that the reader understands the purpose of the project.
Include the Most Relevant Contextual Factors
An important part of any QI project and the first item discussed in the "Methods" section of the SQUIRE guidelines, is the context in which QI takes place. Contextual factors are extremely relevant when assessing the effects of interventions during QI work and can have a substantial effect on generalizability of the work [5] . For example, a hospital invests in developing an outpatient clinic for follow-up of patients discharged on intravenous antibiotics. The clinic physicians and nurses also recently initiated QI work around reducing adverse drug events, line complications, and nonadherence to medications in this patient population. Although success with the project would certainly be laudable, their learning might not be generalizable to other centers in which there is not a similar clinic setup or leadership buy-in. It is critical that authors take careful notice of how these contextual factors can exert influence on their results. Although these contextual factors should not deter the team from publishing its results, it is also crucial that they describe, in adequate detail, how their institutional environment might have affected the success of their interventions and any changes in their outcome. In general, any institutional investments in the project (including those in quality consultants) should be outlined. Teams should specify who carries out each part of their final improved process, including the involvement of trainees at any stage of the process, and how process continuity was ensured despite their rotational turnover, because it will vary between hospitals and clinics.
Provide a Clear Description of Complex Measures
The SQUIRE guidelines make clear recommendations about the inclusion of well-defined measures in QI manuscripts [5] . Clearly defined measures are crucial for the clarity and generalizability of QI work, and authors and reviewers should be sure that an adequate discussion of measure definition, rationale, validity, and reliability is included in the report [5] . Improvement teams ideally will use clear, unambiguous measure definitions (ie, operational definitions) during their QI work. However, these definitions might be difficult for outsiders to translate if they rely on concepts that hold meaning for the improvement team but not for the outside world-so-called jargon. Therefore, measures should be described in an objective way by using common or generally accepted language or, when that is not feasible, should include definitions of any terminology used. As an example, an improvement team develops a measure for excess wait time in the emergency department based on an institutional practice of designating patients "transfer ready, " which involves a checklist of several items, such as completion of medications started in the emergency department and communication with the patient's primary doctor. When publishing the report on this work, the team should take care to define transfer ready or, alternatively, to eliminate the terminology altogether and simply define the basis of their measure of wait time.
Provide a Clear Description of Plan-Do-Study-Act-Cycles
Plan-do-study-act (PDSA) cycles, when used to their utmost effectiveness, begin at a small scale and involve predictions that are then tested with data. On the basis of the results of smallscale tests, interventions are adapted, abandoned, or scaled upward. For many successful QI projects, multiple PDSA cycles are used; however, the details of these cycles are often described poorly [11] , which can lead to substantially less understanding and generalizability. The SQUIRE guidelines specify the need for interventions to be described adequately so that they could be reproduced and their effect on the process is clearly understood [5] . A detailed description of each PDSA cycle, when and where it occurred, and if and how it was built from a small test of change to a larger scale often can be provided in a table or figure.
Related to designing PDSAs, as most improvement teams quickly discover, all interventions are not equally effective. The concept of reliability can be defined succinctly as "the number of actions that achieve the intended result over the total number of actions taken" [12] . Most simple interventions (eg, educational campaigns, feedback) have the lowest level of reliability and lead to, at best, 9 of 10 actions (and often fewer in practice) being successful. This level is often referred to by its Introduction Includes a description of the local problem, the available knowledge on the subject, rationale for conducting the work, and specific aim of the project Methods Describes the context in which the work occurred, important interventions that were tested, how the effects of the interventions were assessed, measures that were followed, analysis techniques used, and ethical considerations, including institutional review board oversight
Results
Includes main outcome measure (preferably displayed on a run or control chart) and initial steps of the interventions, details on contextual elements that interacted with interventions, and unanticipated consequences Discussion Covers a summary of key findings, interpretation of the association between interventions and outcomes in the context of existing literature, limitations to generalizability, sustainability, and the potential for spread of the work likely failure rate, so the previous example, in which 1 in 10 actions failed, would be referred to having level 1, or 10 -1 (1 defect in 10), reliability. Although not addressed explicitly in the SQUIRE guidelines, addressing reliability in the manuscript can be useful, especially in the case of a project that succeeded but did not reach its goal. Examples of reliability in healthcare are outlined in Table 2 .
Provide a Clear Rationale of Why the Intervention(s) Would Lead to Improved Outcomes
A rationale or theory, ideally evidence based, is what connects the interventions to a team' s improvement aim [10] . This theory can be shared in the manuscript text or in a figure as a key driver diagram [10] or flowchart. The SQUIRE guidelines emphasize, in the "Study of the Interventions" and "Results" sections, that authors should note the rationale for change clearly when describing the interventions and how they affect the process/outcome measure over time [5] .
Use Well-Annotated Run Charts and Statistical Process Control Charts
As outlined in the second article in this series [2] , it is appropriate to use run charts and statistical process control charts as stand-alone analytic methods, although other analytic methods, including interrupted time-series analysis, can be used when appropriate. The SQUIRE guidelines specify that the analysis section of any manuscript, regardless of analytic technique, should describe both the methods used to draw inferences and the methods used to understand variation in the data over time [5] . Careful annotation of interventions and contextual factors on run charts and statistical process control charts is especially useful and can help the reader visually assess the effects of your interventions on your outcomes.
Describe Plans for Sustainability and Spread
Another important topic in a QI manuscript is any work performed to sustain the described QI efforts. A common pitfall of QI projects is a lack of planning to ensure that a process is stable and will remain in place after an initial goal is attained; demonstration of a thoughtful sustainability plan is important for publication. The next steps, including plans for spread to other populations, should be outlined and assessed for their likelihood of success. The SQUIRE guidelines [5] recommend including a discussion of sustainability and spread as part of the manuscript's conclusion. However, authors should also consider outlining any considerations of sustainability that were given, such as the incorporation of tools into workflow or the addition of decision support to an electronic health record, during their description of the interventions.
CONCLUSIONS
Improving the safety and quality of care will depend on well-designed and well-executed QI projects and, importantly, well-written QI reports published in the literature. Publication of QI results enriches the body of literature from which improvers can draw to design projects that build on lessons learned from successful teams. In addition, publication represents an opportunity for recognition and promotion for QI leaders. The SQUIRE guidelines provide a framework on which to base QI publications. Improvement teams can refer to these guidelines at any stage in their improvement work, and they should be considered an essential tool when writing QI studies. 
